p-Chlorophenylalanine, an inhibitor of serotonin synthesis reduces blood-brain barrier permeability, cerebral blood flow, edema formation and cell injury following trauma to the rat brain.
The role of serotonin in trauma induced alterations in blood-brain barrier (BBB) permeability, cerebral blood flow (CBF), brain edema and cell changes were examined in a new model of cortical injury in the rat using a pharmacological approach. A longitudinal incision into the right parietal cerebral cortex (about 3 mm deep and 5 mm long) was associated with a profound increase in the BBB permeability to Evans blue and [131]I-sodium, brain water content, and a reduction in the CBF in both the ipsilateral and contralateral hemispheres 5 h after trauma. Nissl staining showed a profound nerve cell reaction in the parietal cerebral cortex of both hemispheres. The intensity of these pathological changes was most pronounced in the traumatised hemisphere. Pretreatment with p-CPA, a serotonin synthesis inhibitor, significantly attenuated breakdown of the BBB permeability, brain edema and the CBF disturbances. Damaged and distorted nerve cells were markedly less frequent in p-CPA treated rats. This effect of the drug was most pronounced in the contralateral hemisphere. The observations strongly suggest that serotonin is one of the important neurochemical mediators of BBB permeability disturbances and brain edema formation in the trauma induced brain damage.